Scan Parameter Optimization for Histotripsy Treatment of S. Aureus Biofilms on Surgical Mesh.
There is a critical need to develop new noninvasive therapies to treat bacteria biofilms. Previous studies have demonstrated the effectiveness of cavitation-based ultrasound histotripsy to destroy these biofilms. In this study, the dependence of biofilm destruction on multiple scan parameters was assessed by conducting exposures at different scan speeds (0.3-1.4 beam widths/sec), step sizes (0.25-0.5 beam widths), and number of passes of the focus across the mesh (2-6). For each of the exposure conditions, the number of colony forming units (CFUs) remaining on the mesh was quantified. A regression analysis was then conducted revealing that scan speed was the most critical parameter for biofilm destruction. Reducing the number of passes and the scan speed should allow for more efficient biofilm destruction in the future reducing the treatment time.